Abstract. In this note, we give different proofs of generalized Radon inequality, and then state equivalence relation between the weighted power mean inequality. At the end of this paper, we exemplify some applications of interesting contest problems.
Introduction
The inequality from (1.1) is well-known under the name of Bergström inequality in literature(see [1] [2] [3] and references therein). There are many generalizations and extensions of (1.1) in the paper [4, 5] . For instance, (1.1) is a simple consequence of the inequality (1.2) from Theorem 1.2, which is called Radon inequality in [6] and it's comments are shown in [7, 8] . In fact, it is easy to prove that (1.1) is equivalent to the Cauchy-BuniakovskiSchwarz inequality (see [9] ). Theorem 1.2. If b 1 , b 2 , . . . , b n are positive real numbers, a 1 , a 2 , . . . , a n and m is nonnegative real numbers, then
YONGTAO LI, XIAN-MING GU * , AND XIAOHUI FU Recently, Cristinel Mortici in [10] obtained a refinement of (1.2) as follows:
There has a noted inequality, which now has the name of Weighted Power Mean inequality (see [7, 11, 12] ):
. . , x n is nonnegative real numbers, p 1 , p 2 , . . . , p n are positive real numbers and r ≥ s > 0, then 
Comments
So it can be rewritten as
, we can obtain
To show the converse, we let
Thus, the inequality (1.2) can be implied by (1.3). 
Substituting (2.3) into (2.4), it is easy to see that
Therefore, inequality (2.2) is proved. Second Proof. The function f : (0, +∞) → R defined by f (x)=lnx is concave on (0, +∞), so, in view of Weighted Jensen inequality, for any q 1 , q 2 , q 3 ∈ [0, 1] with q 1 + q 2 + q 3 = 1 and positive real numbers x 1 , x 2 , x 3 , we have that
the equality occurs if and only if x 1 = x 2 = x 3 . We denote U n (a) = (
In the inequality above, We consider
For k = 1, 2, . . . , n. Summing over k, we obtain
Thus, inequality (2.2) follows. 
P roof. According to the Weighted AM-GM Inequality, we have
We can sum (2.6) and (2.7), therefore
So we can rewrite the above inequality as (2.5).
Remark. A particular case b
is a famous inequality, called Chrystal inequality(see [7] ), so we can regard lemma 1 as a generalization of Chrystal inequality. Third Proof. This proof is by induction. The base case n = 1 holds obviously. Assume that for n = m ≥ 2, it holds that
For n = m + 1, we firstly denote R m (a) = 
Thus we have proved
for any n = 1, 2, . . ., hence (2.2) follows. 
Thus, we get inequality (2.8). 
So, inequality (2.9) holds.
Corollary 2.6. If a 1 , a 2 , . . . , a n , c 1 , c 2 , . . . , c n are positive real numbers, and m is real numbers such that m > 0 or m ≤ −1, then k for all 1 ≤ k ≤ n and then we get the inequality (2.10). 
